Summary. Ovarian and luteal blood flow rates were measured, by means of radioactive microspheres, in anaesthetized rabbits on Day 8 of pseudopregnancy before and after lowering the ovarian perfusion pressure with a sling placed around the aorta. When blood pressure was lowered by 42% luteal flow decreased 9-fold whilst flow to the remaining part of the ovary remained unchanged, indicating the presence of an autoregulatory mechanism in the ovarian interstitital gland.
Introduction
The fully developed corpus luteum (CL) of the rabbit ovary has been shown to be associated with 80-90% of the total ovarian blood flow and the rate of flow per unit of luteal tissue weight has been reported to be extremely high (Abdul-Karim & Bruce, 1973; Novy & Cook, 1973; Bruce & Hillier, 1974; . The functional significance of the high perfusion rate is still poorly understood. It is possible that the vascular bed of the CL contains a significant number of arteriovenous shunts (Brown, Hales & Mattner, 1974 ) but if this were so then the magnitude of the total CL blood flow is of minor importance in relation to the nutrition of and hormone secretion by the CL. However, the observation that capillary luteal blood flow in the sheep is reduced 10-fold as luteolysis occurs (Bruce & Moor, 1976) indicates that total luteal blood flow may be positively related to ovarian progesterone secretion.
The aim of the present study was to investigate the relationship between blood flow and progesterone secretion of the CL of the pseudopregnant rabbit.
Materials and Methods

Animals
Altogether 13 female virgin albino Swedish Land rabbits weighing between 2-7 and 3-4 kg were used. They were given 100 i.u. hCG (Gonadex: Leo Ltd, Sweden) i.v. and caged individually. Injection of hCG is known to induce ovulations 10-13 h later (Harper, 1963) for 30 sec into the left ventricle of the heart. The microspheres were suspended in 1-2 ml 0-15 M-NaCl and were vortexed on a whirl mixer for 1 min before the infusion. A glass chamber was used for the mixing and infusion of spheres as described previously (Janson, 1975 Janson (1975) .
Progesterone assay
Plasma progesterone concentrations were measured within 2 months of the experiments by a direct radioimmunoassay which was essentially the same as that described by Furyama & Nugent (1971) . The progesterone antibody was purchased from Endocrine Sciences Inc., Tarzana, California, U.S.A. and was prepared against an 11-oxime-BSA derivative. Bound and unbound steroid were separated by precipitation with saturated (NH4)2S04. A computer programme based on the "logit-log" method (Rodbard & Lewald, 1970) was used for the transformation of the standard curve and for calculation of unknown samples. The sensitivity of the standard curve was 10 pg when applying the 95% confidence limit. The mean +s.d. recovery for the extraction of progesterone was 89-2 + 8-3%. Water blanks were close to zero. The concentrations of progesterone found in peripheral venous and ovarian vein plasma were in agreement with those reported by others (Hilliard, Pang, Scaramuzzi, Penardi & Sawyer, 1974; Carlson & Gole, 1978) .
Results
Experimental animals
The intracardiac injection of microspheres caused no measurable change in arterial blood pressure and the constriction of the aortic sling depressed the blood pressure to a low and steady level (Text- fig. 2 ). (Buckberg et ai, 1971 ). In the second measurement the accuracy was ±11 and ±9%, respectively. While there was nearly a 10-fold reduction in luteal blood flow when lowering blood pressure, blood flows to the ovarian stroma and follicles and kidneys were virtually unchanged. The ovarian plasma concentration of progesterone was significantly reduced (P < 0-01) as the arterial pressure was lowered ( t Using 141Ce-labelled 14-8 ± 1-9 pm (range) microspheres.
t Using 85Sr-labelled 17-4 ± 0-9 pm (range) microspheres. § Right ovarian vein; peripheral plasma concentration immediately after measurement was 11 -9 ± 3-0 ng/ml.
A positive correlation between relative luteal blood flow and progesterone secretion was found (r = 0-92, < 0-001; Text-fig. 3 ). 
Control animals
When the aortic sling was not constricted between measurements, there was a slight but significant decrease (P < 0-05, Wilcoxon's test for paired observations) in arterial blood pressure and blood flow to the kidneys (mean ± s.e.m. for first measurements: 105 ± 5 mmHg, 639 ± 30 ml-min-1· 100 g-1; second measurements: 96 + 5 mmHg, 506 ± 29 ml-min-1 100 g-1)· However, blood flow to the CL during the first measurement (range ml-min-1-100 g_I) did not differ significantly from the values at the second measurement (360-932 ml-min-1 100 g-1). Progesterone concentrations in the ovarian vein blood after the first injection of microspheres (range 216-344 ng/ml) did not differ statistically from those obtained after the second injection of spheres (range 86-306 ng/ml).
Discussion
Theoretically, the intraventricular injection of a massive dose of microspheres causes blocking of parts of the vascular bed in peripheral organs. It is reasonable to ask whether trapped microspheres in abundantly perfused tissues such as the CL caused small infarctions of functional significance. In the present study the mean number of spheres trapped in the CL after the first measurement was 2285. From the present control experiments it was evident that these spheres did not appreciably affect CL blood flow during the second injection of spheres. It was also shown that repeated injections of microspheres per se did not influence luteal progesterone secretion. This agrees with a report by Wu, Blasco, Flickinger & Mikhail (1977) It has been postulated that luteolysis is the result of reduced blood flow to the CL due to the vasoconstrictive effect of prostaglandin F-2a (Pharriss, 1970) . There is, however, experimental evidence accumulating to support the view that luteolysis induced by PGF-2a is not preceded by a significant reduction of arterial blood flow to the CL (Bruce & Hillier, 1974; Janson, Albrecht & Ahrén, 1975) . In addition, studies of luteal blood flow and progesterone secretion at the time of luteal regression show that the fall in progesterone secretion precedes the decline in luteal blood flow (Hossain, Lee, Clarke & O'Shea, 1979; Pang & Behrman, 1979; Damber et ai, 1981 ). However, a vascular mechanism could be of importance in the luteolytic process, probably not as a primary event but rather as a secondary one causing a rapid and efficient arrest in luteal steroid secretion.
In the present study blood flow rates in the ovarian stroma were unchanged, indicating an autoregulatory mechanism in this tissue. This finding is in accordance with the results reported by Bruce & Gibbs (1976) who used radioactive microspheres for the measurement of ovarian blood flow in conscious pregnant rabbits. They found that ovarian blood flow was negatively related to the arterial blood pressure. The marked drop in luteal blood flow with a lowered blood pressure strongly points to a total lack of autoregulatory function in the corpus luteum which is in agreement with previous reports from this laboratory 
